A Case Study on Circadian, Ultradian and Homeostatic Processes of Sleep Regulation in a Pubescent Child with Epilepsy by Hiroshige, Yoshiharu & Fujita, Daikei

	





	

	
		

	


	
			

 

!
	
"
#!	! 		!		


 

		
!$
%
	!	 

&"!! 
!'(
	
"%)
		*+,-

+,-



!
 	
"
 
"
		./'%,,0
	 
*+,-

 		!

		


!



	,,0


  

"
*+,-

%1	
	



		2
!	

!

!%





3		

	



	! 	2!


 			2


		!%
45678965
1


	


!



	

:	
	
	

.%;	
		


& 2



	
<	
= 








 2
!

%

	
		


	
,,0
"! 
		*+,-


!%;	

!'(
	!		
!				


& 2
!
		!


%;
	



!
		*+,-	+,-

+,-

 	
"	
	.//
%
>	
!
!

? 	
	
 	

	
"
	



!

%@

2
!


	 


$
	
	
	
"		 



2


%!

	3
"

"

	
	"

	




	

	


			
	 

!%
	
	!
! "!
			


& 2
!
%;!
			



& 2
!
	
&"!!
		!			
'%

	
 	!		<=0
	
	


		*+,-

+,-

%A!
!	

,,0
BB>

	+
	,	A!	+
	=

		)"
!
BBC	
=
!	1=
,	=			D
 @

>!
EFG87H65E9795IJK79557L6MF69N6FF
6OGKFFPQFR8K96595N8FF5ES9K7T9SUP9KFPH
L4QVGL4WUX6S9S8Y57ZJ[4\]9^F9YY
C
! 	_



!


	,,0
"!%
	




	
	

	 !
	

	




"#$%&'
()  
 

*
! 
!+	!
,
-	( 

!	.

	
	
/	

!
		

0	
	


!
(	!/ 
	
 
 	
1	!.
223
31
	*

	
	
	4( 516!
 	 
!
 	
*

7*
8	


			922:.4 
	
	;8
;+1	<

	
1		

	 





	! 
 
(


		1
!=

0
.


	8	 

1!	

	1
	1! 
	
	+<	=

	

7*

2 
41
16181
+

	
811	!
	

		! 

 1

		
!

	)2>	
	? 
			
1
		
!
!
4
 +:.1+ @:.1
@ 8:.1	8 ):.
!) 62:.(		


			
1!
 7*
1	 


 

1
 

	!
1	


	62	
622	)(	

	
!	
	 

!



		



A1,		
1!
31	
82 	
	

         	 

	
			
		
		


 !"		
#	
	$
%&'(
)	
	
#	$#
			#	$*+ , +-.#		
	$	)'/

	#	$
*	., +-	)*		
	$	).		
 0!12*".+ 
+-	)	
3!	
	
 3!2*.	
	
435'
6789:;8
%			
&	$	$

' '$


#
	

#
	)	
	#	$	
)
		
	#	$#		)	*+.	)*+<.	
	
'<
	
")	
	#	$#	 4 =0


+&'<	$	$	
#	$		#=>='> -='-1+?>'> >'=+<	
@ ' -'@5
	
'
					
'-$				
5	$*5#	).
#	
	$	"
$	->' 3 '=
'/		$
	""	
$	
			
#	$

',	
#	
	
	"	$
*A.#

	*.'B
		$
		-	

		

"		"	"0!
	
#)	"

			

#			"
'

	
$
	'<
		"	$	#	
#	#>?>'0 ?'=


?'0!'0C	
4'= '?
	
#	)

	
*DB.-' 
-'4
'<	)
$
"	
'

' %			
&)	
	#	$'
B		
	)	
	#	$	
"   


	'<
	
#
	=!$
#
#	#

	'E	

#	$		*	)		)	
	
.	

'
	








	
 !""#$
%	
	


&
	
%'	()*%

	
+,-%

 .)"$%)))#
	 )/#$


	01
,- **#$
+,- /)2#$


%
		
 */.#$% */#$3&4 56#%5)$&		


	,-,-

	%0

2/	

		!/

- !/%*)#$		&
	

	

%



+,- %,- %

	

+,-7,-	
%
!"*!25
8





	
+,-
	
,-
	


%
	
 9!%:""/$+
	
+,-
      	 
   
*&


	
&
	




%

 $
	
			
		
		



 	
!	"
#$
!	%	
!	&	!	

'		

			
&"	
	!	(#)	
*

	

'!
&!	

'"	
	!	(!
		(&'	
	

!	(		#$
!
#+#)!	'	
,	
-.#/0.#/.1	
'	'	
,-.#/2
.#/01

!	
!	(

%#$	

&'	
!"	
	
,	.#34.#.5		.#35.#.6	
	.#30.#.41#$"	
	&	!
7 		"	


#
89:;<::9=>
$


((
			
,/1


	#$			
	
			
?

#3	

&!	
	(

#
	7  	
 	
	
	'	
	
		
!	"

# $(
#
'&"	
	!	(#7	@!,A1(
&'	
!(#
	



		




	 !	""
#	"$"
	"	%!&!


	"
%"
			
"	
"	
	

	"	"
'	$"

"
(
		
)
		"

*!+"
	
	
,!
-./.0.12.3
45"67787	9#	:
;<=>?@A<BCADDEFDGD@>HI4** (
         	 

0
0.1
0.2
0.3
0.4
0.5
0.6
1 2 3 4
Sleep Cycles
C
o
r
r
e
la
ti
o
n
C
o
e
ff
ic
ie
n
t
(r
)
BETA
SIGMA
ALPHA
THETA
DELTA
'J#

9K		
	"
"
	"


	
			
		
		


 !"#$%
&%'		(%%%	%)*

	
+		
	*	
+
%,	-	*%&..&/##$ $0%
"%	
%(	%1	
		
	2)
)
3	

	
	
4% $!0/,4	*%%5*

,

67	

8%
9%	

:%		
;%:	
	
	
(	%<=>>?@>ABCBD>E>FB>G%&.../9 9$ !#%
H%'%:8	*	%
		-	,

		
	
	%
 $$$:
7	7I
,		%
!%J%:
			
*

	

4K
K	I	
%LMNCOBPQRNPDA
S=BDBCP=T>URVMCB>DC>M% $$$/H" #$ 0 %
#%J%	
*

	

4K
K	I	

	
%;		

;
	W=>CQRV>DC>?OP=VXRP?ONPDAW=>CQRVYNVXRP?ON $$$/&#9& 9"&ZBD[P?PD>M>GBQOWDX=BMOMUYYPRN\%
0%,	%81%	%1		
1%5%%55%:%	

*	



	

%T>URV=VXN%&.../H9ZH \&H"&%
$%'2	K	)%
		


	%[P?PD>M>[VURDP=V]S=BDBCP=T>URV?ONMBV=VXN&..!/"9&.
&#ZBD[P?PD>M>GBQOWDX=BMOMUYYPRN\%
Z*64 .&..0/64 !&..0\

